cited in the European Search 
Report of EPdS %o 
Your Ref.: ?rT- /fSS ~ep 



( 1 2 ) ft it & ft £ $5 1 c S o- ix r ^ 63 $ ^ fc a e a El 



(19) 1S#*nWRjT^*SM 

(43) SK^PJB 
2003 ^3^ 6 0 (06.03.2003) 




PCT 



i eii ii iniim n mni iiiii mi i n m inn urn rim !iin urn nri iiimi mi ijie uii 

(io) si^ipjM 
WO 03/019169 Al 



(si) m^m^m': 

(21) wemiifi-^: 

(22) SI&tBIIB: 

(25) mtgrnmowm-. 

(26) @|g^Ba©slf: 



G01N 27/12, 30/64 
PCT/JP02/08696 
2002 *f 8 £28 B (28.08.2002) 
B*l§ 
B*l§ 



(30) miftm^r—t: 

ftll2001-263721 2001 ^8 ^31 B (31.08.2001) JP 

(71) mmx(*m&m<±T<Dmmmi~r>^xr. 177 

-f IX«tS£#tt (F1S INC.) [JP/JP]: T 664-0891 ^JS!1 
itm = T I36f3§ Hyogo (JP). 

(72) fc«fei; 

(75) §%m%/thmX(3¥:miZ^>i,\-C<Dfr): tettWS+iSUG- 
IMURA,Mariko) [JP/JP]; t 664-0891 #1$* (?»rti 4t 
S = TS 3 6S3^X77-f XX#3t£ttrtHyogo 



(JP). SB (KODA.Hiroshi) [JP/JP]: T 664-0891 ^ 
Km #«rp Jtl = TI36f 3§I77-(I7 
ttS^ttW Hyogo (JP). (KJYOSHI,Noriko) 
[JP/JP]; T664-0891 GM^Hi JtSHT §361 

3^I77-fIXttS#ttW Hyogo (JP). 

(74) itm A: HJH M>H . M-(NISHIKAWA,Yoshikiyoetal.): 
T530-0001 ARStff ^figm^E ISffl 1TH2f 
1 7^«EB-±$rt-JU5Pg:it4ft§t*8n?r Osaka 
(JP). 

(81) JiSJl ffflPfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, K.R, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 

(84) t§^@ <&L&): ARIPO ft It (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), a.— ^ vTftfF 



(54) Title: SEMICONDUCTOR GAS SENSOR FOR GAS CHROMATOGRAPH 
(54) SBWOSft: PV h^^7ffl*^(*7JX-tz>+h 



H 

ON 



O 




(57) Abstract: A semiconductor gas sensor for a gas chromato- 
graph for detecting a component in a gas eluted from a separa- 
tion column after a sample gas mixed with a carrier gas is intro- 
duced into the separation column, characterized in that it has a 
sensing element comprising a metal oxide semiconductor con- 
taining indium oxide as a primary component The semiconduc- 
tor gas sensor exhibits high sensitivity for a trace amount of a gas 
and can be suitably used especially for a gas chromatograph for 
detecting a component in a breath. 



WO 03/019169 Al IIIIIIIIDIIUIIBfflWinilllDnil 



(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — D y /< 
tttti (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI 
If <BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



( 



(57) gift: 



ISDOCID: <WO 03019169A1 J_> 



WO 03/019169 PCT/JP02/08696 

1 

u i»ea»s«tb»(TCD) jfe-r ^Mbfctbs (fid) mo&mssizx&m-tz 

#). 

— mm^mz^if^n^om^co^mz^^mcom^mmm^omm 

(OtzSblZ^ **X^P-7h^7<— (D^A^tt^tLTfcys ^<Dtz&b1S*<7n^W7Z> 
*SSEI*±IE(D]&l::ffi^Tfc£i|xt:=4,(BT^ 

*mMizm%isx<7n^^7^7m¥mfaJStt^vit.umJsxtf^ 



WO 03/019169 PCT/JP02/08696 

2 



mi ittmw(DmM<D&B(D-m$:7f;-r. tftt>-v-(D^wimmf&mx&& 0 

sioi*in9[^-r<7P-7h^Aicsox, mmmi ~3c:fc(t&> mt7^m^.xs^ 
jM^^>(Dm^m<om^\z—<7<D\f—<pmm^r<f^yx^o 

^j^<D^mm^mm^tcm^(D^mt:-<7<D\z-^mo^m^^<f^z?x& 

•So 

mi 3i*njs^i3icfcit§ N m^(D7j^m^m^x^mn7j^(D^Bim^7F-r 



.03019169A1_I_> 



WO 03/019169 



PCT/JP02/08696 



3 

mi*. *mxi*5o~ioosa%(&SEffi<b-r&o 

— XMt£<*:L"t\ -tz>-9-Sft:|c^5Z.[iEn©JL^. ^J^.I^m4 3 t?700 o C-ei O&N 
^fc^m^i «£lc&£#:ff £-&&ii£ricf;fc s frr^A^^^i^^b-f >v 



WO 03/019169 PCT/JP02/08696 

4 

ffift*T?700^TMO#IBttl*Lfc«l=, m*.l£0. 003s©«ttttl=#LT*fl:A» 
7K^(##«3mg/cm 3 )£0. OS^lM^U M(C700°CT?1 O^HfiljS-r^Ci 

Hi % 2rc^-r#^^-fe>-9-C'(*. t-$4&tf ;S^3£Hz>1*-g&<!:LT s CCDfc 
-^4^u:^^3^7d:a[C^R^tftrc^^l ^^tLTU-g, 0 

3*(D4j^6a. 6b, 6c<t. Sj§^6a, 6b. 6c|ZU-K^2a. 2b, 2c£&^@5tU £fc 

IC s t-^4(*±it0)g-K^2a, 2cF B 1IZ=!^;U^|-iSftt ) tts ^^3l*±5z!ia)'J-K 
^2blCTn-r;^0)t-^m®^«J:a(cLr^^tiTtN-i,o *fc. y-Kf*2b£y 
— K«2a, 2c<Z>LN-r*t^-^t-CaSl«tta!5effl©«ffi*«fifeL. U-K«2at';-- 

IU4, 6Ii^X^PTh^^(D^SmJiga>W^^-r*(DT*fcy. 03(S#X?PVh 
®4(z^**x^P^h^^(*^^«:ioic^lI^mT?fei»iS^X^aiSl9 

^30. 50 s RfttfXlfc&PeO. #Jtt7D7A70. tttti«l90]^K(zK(t&^L 

mmm^m^Tjk-r^m^wi 02t^mm^nxi^ o man 01 st/s^gm 02 



.03019169A1J_> 



WO 03/019169 



PCT/JP02/08696 



5 

lilU3lC7R-r«J:aic/'?— v-^-;uz]>ezL— ZiooizxmfiZT&^ttfxZ. =ge3M*io 

miz±mmmx±m^m^mLxmm^^±^^c.tm^Li\^m^it^ih 

;U+>--rx>X^^#t±M(Dr^, £' -ODPN 25%Uniport HPJ7^)^^tlTl^ 
A70<7>^JI®|C-M«fr£flijM 

>i*72#i£it£;KTfcy.c<7)ji&m^^ 

=7M— j^m(Dmmwzx^u^m^tz^mx^mi3^ix70(o^mizwi^iti. 

Z\<D : &m^V-72\ZXftMJl^I±70<D}&m$:&toT&&?lzLX^%^ 
^<D^tj:^Uti^7O0^miZlt7%^m<Dy7>75f3<^m^Mo^<OyT>75 

itftffi^^oizfai+xmmzftv&iz&WLtstix^&o 
^tzmm^momiziti3^AiBm^m.mmm^3iz^if^m^mw\z^xWii^-t 

^^Jt^J^76*<iS{t^rfcy.±gB(D^^>^72IC < j;^^^m(iSJt$iJ^l 
§|76|CA^$tL x &tz*7/<— t— $»80|Cfc(f^®mM-^. ^JP^T>75(DigibI*. 
aS-b>"9-72IZj:^flje*l=»^L^Tjae«lffllSl76I=r®H»**LSo 



BNSOOCID: <WO Q3019169A1 I > 



WO 03/019169 



PCT/JP02/08696 



6 

^(D^Kltf^fCfclvCl*. ^•M*7A70(i;g^$lJ^76{^J:-S)$«i^l|Z e }:y N 

ftl-LTs ^/^— t— $80^(Dai®»^J^lLs £fc&^(Cj£i:-C^7>75£IItS-r& 
-tlCcfc'-J. #gi^A70£fifr^<DSjtlCflnf|&^« o COtztb. &JS*)7A70f:: 

H^S|30A. ?f<b^;U^40. 3St*#i-50A. |S^*XlXaiP60A, #gt2l^A70A, 
&ffl^90A7WlI(Z|£lt£;h,Tl,^o 

XT — /K>^20(i^^$^X<7PVH^*^3'l^<D^X^S&21 A(Ciildj^^t(DT?fc^ 
o^fcU— ^^26li^X^^21A2bNb^^(C|^ltT^lK$^<h^lcg— ^#27^ 



03019169A1 1 > 



WO 03/019169 



PCT/JP02/08696 



7 

mx<D<kdl3LT^J&$*l£:tfX^PVh<7^^ 
704'O^MtLr^— x;U-9--TX>X^^±M0)rporapaqQj^fflU.^Aig 

J££1 70°c£L-Ol]5££fr5i:. T-k^&mz-R&mvmm-tZZ.ttfV&X* 50 P p 



BNSOOCIO: <WO . .. 03019169A1_L> 



WO 03/019169 PCT/JP02/08696 

8 

T?1B*IIIMJlritLfclftI=»#Lr. *&ft#(D|£<b-f>v^A£#f:: 0 CO)|»i*^<0 

mmmmL,tz'&iz%mLXs ®i*#<DMit'<>*>oA&mzo xi*v+ z.o>®&vi<d 
mt<owj*izt&it&&m*mm&s ^b-f^^Ajc^-r-s^o^M^o. 3 

•O^OArz, 7k%imx_x*-Kt»yitLx. -iz^&mzm^Ltz^ &%tpx*7oo 

*ft&MtmmmtmmzLx*m&iixiz>'y-$:j&f$.Ltzo 

7O0°C-C1O^^LT0. 003gtf)$&ii§<*£ff2j&U Z^LlC^LT^b#^7K^^ 
(^WS3mg/-cnn 3 )^0. ^frU M^700°Cr*1 O^fBl^-f <£>C<i:[::«J; 

^7K^>^X^>^500°Cl?1B*F H m^Lr#b^^ = ^b^>yx^>^^L 
Tl»t*^(7> = ^b^>^XT>^?#feoC(7)^^(D = ^^b^>^X^>|C7k^P^ 



^SDOCID: <WO 03019169A1J_> 



WO 03/019169 PCT/JP02/08696 

9 

-c^-xf^tu -iz^v-mmzm^Ltzm. m.n.^x7oo°cx^o^-m^f&Lx^ m 

Jt»J2 

^Ltzmi^WLxm^<Dmitxx^mzo^omw^<Dmitxxizykt:iM^x^ 
— xm*£u ■k>-v-&mzM%>Ltz'i£, ^m4"T?7oo°c-ei otf-mmf&Lx. m&m 
^%m&Ltz 0 

^ft)>^Mtnmm^tmm[~Lx¥m<*Jix*>v&mmLtz 0 

i&itm&k&m^T^— 7& z mnLx^ft&7kmtm&%5oo°cx-i mmt&!& 
Ltz&. ®&lx, m4*vi<DM4bm.m%mzo ^(o^^comtm^izjK^uaxx^ 
-xM*tu -tz>+f-s^iz^^L^. £$i<t»T?7oo o c-ei oftmm&Lx. m&m 
i-^mi,tzo 

'ttiv.ts-temmMi tmm^Lx. ^mwisx^-^^mi^tzo 

tZo 

^A^iJ^^OtLXlt, ^|5mm, I^25cm(Df7D>(R)lf a- 
IC^«#i:Lrv— X^U-y-.YX^X^ie^tt^CDriS, -ODPN 25%Uniport 
HPj£3feHU ^<7>n®lC^/*-fc— $31 £^£LTIBI£Lfr£(D£m\ *7A;gt 
$40°C(C^Ltco 

&tzUPtfiXtLXl£mt7km : £0. OSppm^^^^^^^^lppm^WT^t. 



BNSOOCID: <WO O3019169Al_l_> 



WO 03/019169 



10 



PCT/JP02/08696 



OppmO^tf^ O. 3ppma>^I^Ot^. ^K€H;I0££*tIV ^(DlfeCD 

si 2A(*n^j3izfc(t^^^L. mi 2bj*h^ji icfcit^j^m^^-r^oT? 

fc&„ *tc^^J3lcfciNTIi . ^bi^^uicoixT^ftcDiiS^mv -^a^m 

£H 1 2A) |:itt^LTL^„ 
^tr. ^;u^;u*^>, ^^bTK^R Wtibv^;KD;mJt^30ppbfIM(DSmiC 

#3<£>MJticoi^T. nmz&c&frmct^froiMmti oo~3oo P pbfiJt-efe^t 



03019169A1_I_> 



WO 03/019169 PCT/JP02/08696 

11 

mmz,iEmtemuxmi£T&zttf^mte&0x&& o 

Z'n-Dtzo z<Dt£^fotz&JS*&ftZb(D5n^h?^lx&mi3\Z7jkir 0 c<Dt 

?n>*)i-t>z?$>^ mt^m\z-Di^x\t, *H?fomm-ipp™o>nmj5*izftLxm 
xi^o ^(Dm<D$kmz±U(D*><Dtmmxfoz> 0 



.03019169A1_I_> 



WO 03/019169 



PCT/JP02/08696 



12 

2. ±tm^m^\z±^mLxm^t^mt-r^m iztmoisxto-? 



03019169A1_I_> 



WO 03/019169 



PCT/JP02/08696 



1/10 





BNSDOCID: <WO CG019169A1 J_> 



WO 03/019169 



PCT/JP02/08696 




WO 03/019169 



PCT/JP02/08696 



3/10 




BNSOOCID: <WO 030191S9A1_I_> 



WO 03/019169 



PCT/JP02/08696 




WO 03/019169 



PCT/JP02/08696 



5/10 




BNSDOCID: <WO 030191 69A1_I_> 



WO 03/019169 



PCT/JP02/08696 



EI8 



6/10 



o 
a> 
w 

x 2000 

> 



m 

I 




JWft«1 Jfctt«2 Jt^j3 Hi&$Ji 




.03019169A1_I_> 



WO 03/019169 PCT/JP02/08696 



7/10 




BNSOOCID: <WO 03019169A1_L> 



WO 03/019169 



PCT/JP02/08696 



8/10 




MSDOCID: <WO. 



_03019169A1_I_> 



WO 03/019169 



PCT/JP02/08696 




100 

0.01 

IEI12B 

10 4 



-i — i — i i 1 1 1 1 



i 1 1 1 1 



o 

CO 
X 

> 

E 



m 
I 



1000 



100 



0.01 



0.1 

(ppm) 

mmm-i 



H2S 
CHsSH 




J 1 1 I Mill 



I 1 I I I i 1 



0.1 

f3^ : Mfxl (ppm) 



_O3019l69A1_l_> 



WO 03/019169 



PCT/JP02/08696 




03019169A1_I_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/08696 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N27/12, G01N30/64 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FTF.I PS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01N27/12, G01N30/64 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokal Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

Y JP 6-213780 A (Kabushiki Kaisha Sensa TekJcu) , 172 
05 August, 1994 (05.08.94), 

Par. No. [0007] 
(Family: none) 

Y JP 11-23509 A (Makoto EGASHIRA) , 1,2 
29 January, 1999 (29.01.99), 

Par. No. [0013] 
(Family: none) 

Y JP 10-19820 A (Noboru YAMAZOE) , 1,2 
23 January, 1998 (23.01.98), 

Par. Nos. [0057], [0061] 
(Family: none) 



| x | Further documents are listed in the continuation of Box C. [ j See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" eadier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"V document published prior to the international filing date but later 
than the priority date claimed 



"X" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
29 November, 2002 (29.11.02) 


Date of mailing of the international search report 

17 December, 2002 (17.12.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISAy210 (second sheet) (July 1998) 



BNSOOCID: <WO. 



.03019169A1_L> 



INTERNATIONAL SEARCH REPORT 


International application No. . 

PCT/JP02/08696 


C ({Continuation). L^CUMENTS CONSIDERED TO BE RELEVANT 


(Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 





JP 8-122288 A (Kurabe Industrial Co., Ltd.), 
17 May, 1996 (17.05.96), 
Par. No. [0010] 
(Family: none) 


1,2 


A 


JP 9-292383 A (Shimadzu Corp.), 
11 November, 1997 (11.11.97), 
Full text 
(Family: none) 




1,2 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



JNSDOCID: <WO 03019169A1 J_> 



mmmm^ pc.t/j po 2/0 s 6 9 6 



a. mm<r>m-rz>ftm<»frm mm&wftm u po ) 

Int. Cl' G01N27/12, G01N30/64 



■raEfcfTofcfc/hRHw* (sKSttSFaa (1 po ) 

Int. Cl 7 G01N27/12, G01N30/64 



e^BUfflff^lft 1 9 22-1 99 6f 

Q^m^mmmmm^m. 1971-2002^ 

B*HgStHffl«f^fft 1994-200 2# 

B*llllfflSJr3Sa^a 1 9 9 6-20 0 2^ 



@t^MST-^ffibfc«^x-^-<— * (5*— *©4&#» flHEtettJS LfcJIB) 



C. 









Y 


JP 6-213780 A («5*#tt-fe^— T-y^) 1994. 0 8. 05 


1, 2 




[0 0 0 7] 










Y 


JP 11-23509 A (ffiffltt) 1999. 01. 29 


1, 2 




[0 0 13] 






(77^y-4U 





t><£> 

roj patisi^ ■feffls s^fcmx-rs^c® 



r&j n-/<r>h7r5!i-5:i 



gtSS3£$r^T bfc 0 



2 9. 11. 0 2 



17.12.02 



n*m¥fftfr (1 sa/j p> 

^ffi#-§- 100-8915 




2 j 



3 0 10 



03-3581-1101 



F^jgji 3 2 5 1 



SSPCT/ISA/210 (*2*<— S» (1 9 9 8^7^) 



BNSDOCID: <wo_ 



_03019169A1J_> 



BESHK*-* PCT/J P 0 2/0 8 6 9 6 



C (gfcgr) 



H3H~5 



JP 10-19820 A (0j8s#) 1998. 01. 23 
[0 0 5 7], [0 0 6 11 

JP 8-122288 A Vfc&^t? y^) 1996. 05. 17 
[0 0 1 01 

JP 9-292383 A Cfc^*L&»K{1^r) 1 9 9 7. 1 1. 1 1 

(7r ^ y-fcu 



1, 2 



1, 2 



1, 2 



»^PCT/ISA/2 10 «2-<-^t) (1 998^7^) 

3NSDOC1D: <WO 03019169A1_I_> 



